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A very effective catalyst system for olefin polymerisation consists of an aluminoxane and of a 
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metallocene of the formula 1 L i in which, preferably, M<1> is Zr or Hf, R<1> and R<2> are alkyl or 
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(9) «*M¥4- 2 6 8 3 0 7 

(80t/10mba r) . Ki: 2 8. 4 9g (0. 

2 2mo I ; 2 685 ) . 

[0 0 7 5] ^Offc&WO^jStttTEXKtfeEttan 
: C. F. Koelsch. P. R. Johns 
on. J. Am. Chem. Soc. 65 (194 
3) . W 567 — 573 H. 

II) (2-Me--f >^>) ; S i Me; O^fig 
70 1 3g (lOOmol) (D2-Me--f>f>i400 
cm 3 <DiSX-^)\,JL— t;K:S*L, fit 6 2. 5 c 
m 5 <0 1 . 6N (100 mmo 1 ) On - Zf^Jls- ijf- 

xaunu ^o«<c«»*»3 st-ciwiwiw*. 

[0076] 5 0 c m J <D E t 2 O 4UC 6 . 1cm 
3 ( 5 0 mm o I) (Dis t^JliS? n Dy7>^MI: 
J£9> CO'JftS (1 i thio salt) 
0r-C5^PBT^MoTiW/tlL. SITSaill^l^L 

20 [0 0 7 7] fct«L*:E3#*««0. ll»RMl 

5. 7g (18. OOmmo 1) ^6fi^I^6n 

(n -*\*+r>/H2 CCh (9: 
1 ) SB 88) . 2. 5g (7. 9 mm o 1 ; 52%) CO 

[0 0 7 8] r* (SiOz ; n -"\*-S->/Hi CC 
ii (9 : 1) SSa) =0. 37 1 H-NMR7^^ 

30 h)item&wm^fy&^&t<^&zs#+)i*7KT osy 

Ill) (2 -Me — f >5 r » r C Hz C Hi CD Stic 
3g ( 2 3 mm o 1 ) <D 2 - Me—f >f >^ 5 0 cm 
* <DTHF lC*g£? U. 14. 4cm 3 CD 1 . 6N (2 
3. 04mmo I) ©n-^-'Jf)A/n-^ 
-*>S?fc£f«jtoL,^l.T«***6 5T:T l^Pfl^SST 
-eco^ic 1 m 1 (11. 5 mmo 1 ) <D 1 , 2 - v 

40 *Kl#^A-^0^ h^^^Y-T»»f * (S i 
O: ; n-'N^^V/H* CC 1 2 (9:1) 

[0 0 7 9] 3fe««rd*S»*-»lZL, ^Sfflll. 

ItMkU «i8^tTS»l$xhU7 tr>yT(*<. 

[0 0 8 0] VI : 1. 6g (5. 5 9 mmo 1:49 
% ) <0»tt#iB*»» rr (SSO: :n 
H2 C C I 2 (9:1) ^«85) =0. 46 1 H-NM 

50 ^tt^fS?^^. 
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A) rac-y^fil/y'J^ (2 -Me - 1 --f >r- 
2 - vJHJ — OA- y^07-fF^ 

I. 68g (5. 3immol) (D+U-h-'J«>H 
(D^/^^vU^ (2-^^JK>f» : £5 Ocm 
3 COTH F KSSfiD 6. 63cm 3 CD 1 . 6 N -( 1 

0. 6 1 mmo I ) (On-^ - 'Jf^A/n-^ 

Si Urr<5. ciD&tM^&rcQ. 5**fSlk:i; 

3 S: n - > * > £ - « \ Z « J* L * L T B f> * 19 U 

[0 0 8 1 J :aiT3bn^y'Jft (d i I i t h 
i o) 7 81^, 5 0cm 3 COCH2 Ch 

1 . 24g (5. 3 2 mmo I ) OZrCh £K»£ 
t*£:««»*C?SaDU £<Ojg^lfc£C<OiS«T3IQr!IJ«t 

'H-NMRX^^hJWi^Z rC h (th 
f) * (^ffi(:rac/>Vig&ft$^lT^i. n 
>? >£<D»W&<i:Zfi9tiat<nl£lz. H#co3i&g|835£ 
TH F4HC»«£i*\ aaL-eitNMRX^^hax 

DiSt. *«k:0. 3 5g (0. 7 3mmo 1:14 
%) Ot«W6n, CO&KftTCtt 'H-NMRfC 

racSAU7 : UO^iStM, 
[0 0 8 2] ca>ft*«JJiiEai?3:7C*»««:*U*LT 
^(ONMRi/^^TKt (CDCh . 10 0 MH 
z) :6=l. 25 (s, 6H. Si-Me) ;2. 1 
8 (s, 6H, 2-Me) , 6. 8 (s, 2H, 3-H 
-Ind) ; 6. 9 2 — 7. 7 5 Cm, 8H, 4-7- 
H- I n d) • 

B) rac-y^Wy'J^ (2-Me-l— f>^~ 
i - ;H3 x A - * <D&$£ 

1. 3cm 3 CO 1 . 6N (2. 08 mm o ! ) <0*SSlM 
eLi&&£. 4 0cm 3 cOEt 2 O*<O0. 2 4g 
(0. 5 8 mmo 1) CO r a c - is* is 0 )V (2- 
M e — 1 — f ;U) j-v^3-^A-y^D7^ 

H»c- s otTSJiiu. -eiti^-iot:T2Rr«si 
i. 5s*ra«#*i««-r<5. xew^tc^wkto. i 

9g (0. 4 4mmo 1 ; 8 1 % ) <Oj?^»a**#£tl 

C) rac-v7 xUJl (2 - Me - 1 - 'f >7 r — 
JM 2 -y;^Z^A-y/^<i: (Bu3 NH) (B 

(C« H&) * ) £<OJ£j£0 . 1 7g (0. 3 9mmo 
1) Orac-y/W*>'j;i/ (2-Me-l — f >5* 
— ;U) 2 -vJ|/3r^A-y^f;^, 2 5cm 1 CO h 
;i,x>***co0. 1 8g (0. 3 6 mmo 1 ) CD (Bui 
NH) (B (C. Hs) 4 ) (COIC-C^ttl-r^. CCOfg 

^«j«r. iwnn«cs-?xK^L^^^sia*cjpiaTs. 
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[0 0 8 3] C©K*«&*«)7 U 3 - h *I*lCttffl 

D) r a c - X^U > (2-Me-l - > 5*^10 2 
-y^nz^A-y^P^-f K<0d>j£ 

14. 2cm 3 co 2. 5N (35. 4 mmo i ) CO n — 
^f^L i/n-^^>S«^. 2 0 0 cm 3 <OTH 
F*<0 5. 0 7g (17. 7 mmo t ) <OU #> K<OX 

aE£r&«b;!fc»T£. 2 5 0 cm 3 <OTHF*<7)6. 6 
8g <D (1 7. 7mo 1) ^ZrC h(ib(): ^_h!2co 
y'Jf^aiSftiHWH:. «5 0cm 3 CDTHFC 5 0 

5Sa»^'>*<OTHFXtttb«iSU/c»iC> 
*&31£r h;PJC>TfT 5. 0. 44g (0. 9 9 mmo 
1:5. 6%) 0)i^d^6n, *:<K>mz r a c Ste 
a> 15: 1 £Q^>*«catJPft£n*. 

[0 0 8 4] CCO^#J^IEflt^7C3fl^W*^L,-eLT 
WNMRyW^t (CDCh , 1 0 0 MH 
z) : d = 2. 08 (2s, 6H, 2-Me) ;3. 4 
5-4. 18 (itk 4H, -CH 2 -CH2 -) . 6. 
65 (2H> 3-H-Ind> ;7. 05—7. 85 

(m, 8H, 4-7 -H- Ind). 

E) rac-IfUX2-Me-l-Of^); 

1. 5cm 3 CO 1 . 6N (2. 4 mm o I ) cO**#Me 
30 Li®SE£, 4 0cm 3 CO E t 2 O * (O 0 . 31g 
(0. 6 8 mmo 1 ) (Or ac-Xf l/> (2-Me- 
l --f >^x;u) 2 -v^l/axOA-i^a^< Ktc- 

sonc-casaou, fit«^-4 or"C2»?w^jse5r 

99mm#&mmi^ ccos^i»^atiau^LTa«^^ 
isaas-r*. m^^7tm»m\zxo, 22g (o. 54 

mmo 1 ; 8 0% ) <0#^t&*<»ett*. 

F) rac-X^U> (2-Me - 1 -^>fz;P) 2 
- z/)VZl-Ol±-zS*T )V£. EBu* NH) (B 

40 (v-hOM 4 ) <h<Z)KJ& 

0 . 1 3g (0. 3 2 mmo 1 ) CO r a c - JL=f- U > 
(2 1 >^X>U) 2 -y;|/3ZC7A-y 

2 0 cm 3 CO h)VX.>q><r> 0. 1 6g (0. 
28mmol)co(Bu3 NH) (B (p- h'J 

)D 4 ) ^gBJwu, i wraicMoTaariiJs-r 

[0 0 8 5] ccos^^^^jcoru^-h^m^^fit^ 
so ro o 8 6] mmmi 



(11) 
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12 dm' C0«ttt^afc:u>-C^T. 
10 0 8 7] *C, 3 5 cm 3 <D J*-** > 
- h)lJL>mm (5 2mmo 1 <*>A 1 Cffl^TSu 

r i 5#«#-r*. 

[0 0 8 8] cn<hP]*5MC. 6. 9mg (0. 0 1 5m 
mo I) 0> r a c - X^F U> (2-Me-l-f ^t*— 
i - y iP3 Z ^ A - y ^ D 7 < K£r, 13. 5 cm 
3 ©/^Dt>-hJH>88 (=20mmol(DA 
1) CSSUf LT1 5»ffl»it^C^i:d:oTfI 

£0 0 8 9) ^^*rC<D®»*SSSSfw«AL^UTS 
(10t/») CcfcoT7 OXZlZtiQ&U*- 

LtiM^»9Cckotmffl, 7 ortcstefir-r^. 

T^^Dt>a)»tt«2 2 6 kg (PP) /g (X?n 
xR(h) 

(0 0 9 0] VN = 67cm 3 /g k Mt =58. 90 
0 g /m o I % Mt /M. = 2 . 0. 11=95. 9515. 
BD=3 5 Og /cm 3 . 

[0091] nasrn 

HM« 1 *»9igrat> 10. lmg (0. 0 2 3mm* 

it«zm m&i&m co vn 



[0 0 9 2] o. 5ik g o)^'j7-^Sbn. cnta 

50. 5kg (PP) /g (^^Dii» xRJ(7)^^a 

[00931 VN=i00cm 3 /g, M. =108, 
5 0 0 g/mol, Mt /M. =2. 2, 11 = 96. 4 
% . MFI (230/5) =2 1 0g/10^ 

[0 0 9 4] nmm3 
io nm&n &$*o&-r&. 10. smg (o. 023mm 

o 1) ^/^at>*ffiffllfltl$$3 otti 0 

[0 0 9 5] 1. 0 5kgo#UT-^Sbn> cnt* 

10. 0kg (PP) /g (^5 r o-tr» xKJo^^a 

[0096] VN=124cm 3 /g. Mt =157. 
0 0 0 g/mo 1 , Mt /M« =2. 2, 11=96. 3 

MFI (230/5) =104g/10#. 
[0 0 9 7] Jt«WA-C 

IT r a c - ji^L^>- >^-)V-zS)Vz2-*y 



[cm 3 /g J 



Mt (g/mo 1 ) 



A 7 0 

B 5 0 

C 3 0 

[0 0 9 8] ^gffli 

H*0f 1 (D^miZ$£o&. 4. Omg (0. 0 0 8mm 

o i) co r a c -s>*^ii^y;p (2 - ^-^n*- 1 

-5. /^Dt>fttt«2 9 3 kg (PP) /g (**a 
-tr» x*5(h) TifcS. 
[0 0 9 9] VN=i71cm J /g, Mt =197, 
0 0 0 g /m o U Mt /M. =2. 5. 11=96. 0 
X. MFI (230/5) =43. 2g/10». BD 
= 4 6 0 g/dm 3 . m. p. =14 51:. 

[oioo] mas 

&mW\ <D^m\ZVto&. 6. Omg (0. 0 1 3mm 
o 1 ) <Dr a c -V *^-r\,z/i})V iZ- 1 

[oioi] a^ra«n6 orT-euTa^rsuai** 

FIT* -5. **air>r£ttte 17 8kg (P P) /g 
(*^a-fe» xEJTifc*- 

[0102] VN=217cm 1 /g, Mt =2 9 7, 



3 0 1 9,9 0 0 

4 6 3 8,5 0 0 
6 0 4 8,7 0 0 

30 0 0 0 g /m o L Mt /M. =2. 3. 11=96. 4 
^ MFI (2 3 0/5) =1 2. 9g/10#\m. 
p. =14 81C. 

[0103] nmme 

1 CO^je^flE^^. 2. 4mg (0. 0 0 5 2m 
mo 1) (Or a c ~ ^*^b->'J >^ (2-*?=-;l<- 1 - 
-f >5*=. ;U) 2 -yj^Z^A-y^D7< K^fiE^T 

S^s&iss or-r-^UTa^«rW«3«(Bnr^ 

^?ot>fitttt89kg (PP) /g (X^Dir 
» x^T&£. 
40 [0104] VN=2 5 9 cm J / Mt =3 4 2. 
5 0 0 g /m o I, Mi /Mo =2. 1. 11=96. 8 
% , MFI (230/5) = 8. Ig /10^ m. 
D . =150t, 

[0105] agw? 

mmmKD^miz'&otfi. 9. 9mg (0. 021mm 

o I) «r ac~y> ~^ y ;i, ( 2 - * ^Jb - 1 - -f 
>^-;U) , -yjP3r^A-y^P7i'H*«fflr 

[0 10 6] l&iSSSi3 0 < C^^LTa^K?fS1«2«P 
50 J3JT**. ^^D-fe>S<t«2 6. 5 kg (PP) /g 
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[0107] VN = 34 0 cm 3 /g, M* =457. 
0 0 0 g/mo I , Mi /Mg = 2. 4, 11=96. 0 
% , MFI (230/5) = 2. 5g / l 0^ rn. 
p. =15 3<C. 

[0 10 81 j&fefi*18 

5?^fkS"^^^^nr^5 0-eL,T 100-12 ox:<d 

^asl*WLTt^6dm J Oil V U <*: 6 d rn 

3 coffi^^nbf u><t^mr^r. a\z. 35cm 1 0^ 70 

9-)lT)l^y h;ux>*gi£ ( 5 2 mmo I CO A 

Hcte^-r*. Sn- 1 7) SrgsaoL, 

d<nrg^€:3 0tT3 0#IG#T*o 
[0 10 9] cntPIWi:, 14. 7mg (0. 031 

mmo I) CD r a c - Tfris U ;b (2 - jX^\»l<- 1 
>-?-;!/) 2 -*»3r^A-y^P7-f H^, 1 

3. 5 cm 1 (D*?ut:>- Ml/X>£gf& (=2 0mm 

o 1 CD A 1 ) JcSfi?L^LX3 OftFflaQt^IilCcl: 

[0 110] ^U^TZCD«g!$rS5£;StC®AL^L,TS a? 
ftSKCfc o t 1 ^ 5 0 tCi}$T^. H 5 * 

*t«#i a&ias ccj vn (< 
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0cm 3 ^vyD/V-^SJOlC^oT^t-So 
[0 11 I] ;**n-t:>cD«tete 15 9. 2kg (P 

P) /g <**n-fc» x*$x&*. 
[0112] V N = 1 8 8 c m 3 / g , Mg =240. 

OOOg/mo I. M« /M, =2. 1. [1=9 6.. 0 

% , MFI (230/5) =28. 6g/i0», m. 

p. =14 9t:* 

[0 113] H)6W9 
3Uj£0a]8 €r^0ig-T^ 15. 2mg (0. 0 3 2mm 

o i) <D**uiz>&mmis. &&&}ffii*2mm-c&Q 

4. 0kg (PP) /g (^^air» xk*x£>*. 
[0114]VN=309 cm 3 /g> M« =4 0 9. 
OOOg/mo I « Mo /M. =2. 3. 11=97. 0 
% , MF I (230/5) =3. 5g /10», m. 
p. =15 3to 

[01151 tt&mo-F 

&&&&&&& £T*ftTniZ&T<n&0-C&Z> : 
m 3 /g) M 5 (g /m o 1 ) 



D 7 0 

E 5 0 

F 3 0 

Z*i*>o>ttmm\Z+ ^^GcDJSjfclK^LXCD, -f >5 r — 
;U- KCD2 -ttcDQ^SCO^G^rHIiUXl^o 

[0 116] ^ISWl 0 

-6. 40dm 3 (2. 5 b a r Kffl^T*) CD7jC5S^5<fc 
tfMlCl 0 dm 3 cD«!«yn t!U>^5«fc^2 9. 2 c 
m 3 <D*^;U7 /^-tf>(D h;i/X>S^ (4 0mm 
o 1 <D A 1 fCffi^-T^. ¥*5*'J ^7-gn= 1 7) £r 

[0 117] :n<{:Mi: k 2. 7mg (0. 006m 
mo I ) CD r a c - *^;i^> U ;U (2 1 - 

>j-Jl.) * -y;|/3Z»)A-y^D7^F*, 1 

1. 2cm 3 CD ^ ^ n-tr >(D h^X>®^ (=2 0 mm 
o I cd A 1) l;S«Lf Ltl 0 # t£ K R i:5AT 

S^«5 Or irtolSL'^*^ 3^rfil^r^o 
CO: ;tf X^/JBU^UXia^CDtfXlfc^ry V — £ 

3£a*TCtKcfcoX*itT'2>. ^^n-tr>cD»«^ i 0 

2. 9 kg (PP) /g (*^o^» x^r*^. 
[0118] VN = 25cm 3 / g , M* =8. 500 

g/mo I. Mo /M* =2. 4. ,3 C-NMRC<fc<5 
t*l/7-< >3fc33ia#fc:^, 11 = 9 7. 8%, m. p. 
= 1 4 9T:. 

[0 119] H^^l 1 
5?J3#I 1 0 iSOiSr^ 5. Omg (0. 0 11mm 



4 7 3 7.5 0 0 

6 0 5 6,000 

7 7 7 6.9 0 0 

o 1 ) (D r a c ~ :x*5^V->U;P (2 1 — -f 

>^-;l,) 2 -ix^a-^A-^^^JU^fieffiU^LX 
16 dm 3 ( 1 b a r cD;#:$S£:ffiJBT 
30 [0 12 0] I&IUOlCtSO^ISti. *^Oir 

>g|4tt2 0 4 kg (PP) /g <*5>a-tr» xp$x 

[0121]VN=47cm 3 /g>Mo=41. 10 
0 g/mo 1 , Mo /Mo =2. 2. l3 C-NMRfrj: 

>5fc*SBa#£: K 11= 9 6. 9 S , m. 
p. = 1 4 8to 

[0122] mmi 2 

4. 2mg (0. 01 mmo I ) Or ac - > 
u (2-^^»U-l — r >5= r Xl^) 2 -yi^Z^A 

ba^iasii7 o^x^LxB^roi^ l^f^x^^o 

^^□t>fiftt«3 5 4 kg (PP) /g (>^n-t 
» XP$T&*. 

[0 12 3] VN=3 8 cm 3 /g. Mo =3 4. 9 0 
Og/mo I „ Mb /Ma =2. 1. 1J C-NMRCJ; 
S<!:tW7^>*a2a^4v^ 11=9 6. 7%, m. 
p. =14 6*C W 

[0124] 10-1211 &f£W<»&&mZ:m 

50 C££7KLXU<5* 
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[0125] -$mm 1 3 

>»tttii 8 2. 4kg (PP) /g <**a-tr» x 

[0126] VN=2 1 0 cm 3 /g. M. =288, 

0 0 0 g/mo I . M. /M. =2. 2, 11 = 96. 2 

[0127] nmwi 4 

|g]fiS^ 1 1 ^-ItOigT^ 4. 2mg (0. Olmmo 

1 ) CO r a c -x^U> (2 - 1 -O^x 

>ffittfil 4 4. 3kg (PP) /g (^5^a±:» x 

[0128] VN = 1 6 cm 3 /g* M. =8. 900 
g/mo U M» /M. =2. 0, 11=96. OX ♦ 

[0 12 9] jfrftgqi 5 
«»L^2 4dm 3 Sttg£2^X:7^y >;x<£**U^- 
LT12dm 3 <D»#3/a eu>*><fctf 4. 0 cm 3 tf) 

)V (2 1 --f >5*X^) 2 -y>3-^A~ 

>?^^;U<5: (Bua NH] CB (C« H* ) 4 ) £<Z> 

2. 5 cm* osjfcg^ft CKD*g^t*te*;*ni:> 

£-j*GDC) co^r^ a >JClB*^nT*3 1 7mg 
(0. 0 4mmo 1) CD* ^ Dt >tCffi^T^> £S 

jfc*SKE*ffci&-r ot:-? i**mss«-r 

Z>. ^^ot>(Ogftli6 1. 4kg (PP) /g (* 
^□-tr» x&*-c**. 
[0 1 3 0] VN=2 3 8 cm 1 /g. M. =3 2 8. 
5 0 0g/mo i . Mi /M. =2. 2. 11=96. 0 
% . 

[0 13 1] jlffiWl 6 

)V- l --f >^x ;p) 2 -v;^-^A-y>i^i: 
CB ua NH) [B (p- 4 ) £(D2. 5cm 

3 cOK*&S^«* C<7)S&^i£;< ^ o-tr >^jb£<d F) 

co-ti^ > 3 >K3S«$nT*3D, 16. 3mg (0. 0 

4mmo I) <?)/^Pt>i:i^T5 

^^Pt>Sttli4 2, 9kg (PP) /g (*^o-fe 
» XP*T*£. 

[0132] VN=105cm 3 /g. M, =110. 
5 0 0 g/mo 1 . Mi /Mi =2. 3. 11=9 6. 0 

[0 13 3] ggSSWl 7 

5 Digram h «J * *)V7H,* A<Z> h 
il^X>M (8mmo KOAlCffl^fS) *>f;l^7 

«5 5. 3kg (PP) /g O^nir » xKJt* 
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[0134] VN=2 6 4 cm J /g. Mi =3 6 7. 
OOOg/mo U M. /M. =2. 3. 11 = 96. 2 
X . 

[0 13 5] jfe«W 1 8 
16*80*11 7 £#9ig-r*t, h'J^^7;^z^A$I 

[oi3 6] m^^yu\du>&m&mzmm-rz>iRiz 

h ^x^;UT,M^xOA<h-*ttc»SU (lmmolco 
A I E t d /cm 3 <75^nfcTU» -eUXJRit;^^^ 

ttfc£5 6. 9kg (PP) /g (*5>a-fe» XEJT& 

[0137] VN = 278cm 3 / g . M. =362, 
0 0 0 g /m o L Mi /M. =2. 3, 11=96. 3 
% . 

[0138] mmm 19 

SfciftU;*: 1 6 dm 3 S^2g«:a9»-C^^ y i>^i^^L., 

-eur. ^mm<t^^m^nx^K)tLxi o o- 1 

2 OlCcD&.&iBffl^firL'TV^ 1 0 dm 3 0D#VU>8 
^ #£2 OtTSXt-Sc 

[0139] ^ScO^^W^r 2 b a r (^Xf U 

[0 14 0J ^COSIC, hil,X>i:|ggLt3 0cm 3 
ca*^jU7;i^ y^t^>«g?« (=4 5mmo I OA 1 i: 
«^1T*. «H^P*Tffi-e«l«L^:^« 7 5 0 g/ 
mo I ) £r&sflnT£. 

[0141] J£f£»rtS%£**rFK 1 5 »(DfSl, 6 0 

a? omm/ft<nm&mm~tmT: s bar icss^rr*. 

[0142] cnt^^fC. 2. 3mg (0. 0 0 5m 
mo 1 ) <D r a c -X^I/> (2 - 1 — -f >^ 

x;U) , -^l^X^A-v^D^ 2 0 cm 5 

<&**n-tr>co h^x>J§»JrS*O^L,T 1 5#W;tt 

S«SIC9AL^LT1^^ 7 Otr^U^LXa^JC 
<D*H8!e>|5K 5 b a r CtHrt^. 

40 [0 14 3] 4 2 og co#u^atfu>^^n. :n 

H18 2. 6kg (PP) /g (>^a-tr» xEJcd* 

^a-tr>stitcffl^-r^. temm*3 00 cm 3 /% x 

[0 14 4] Jt«g3G 

(hltr a c -Xf l/> ( 1 --f >-^-Jl) 2 -zs)l>n 
rC7A-y^D7^fK^V^i6T^ 210cm 3 
/% ^ft«»^*UXfl/>r4'=>4n5. 
[0 14 5] COJtttMte. 5>^*COmiHJHB5LTO-f 

a? >^x;u- »j #> k<7)2 -^^aaa^*»^niiuT 
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[0 14 6] 'mmm 2 o 

a i «£*5£u<-*<d^ yy^u^jur;^ / 

>^P-tr>«^^2 7. 4kg (PP) /g 
(^^D-fe» X^rT^O. Mi 114 7 7. 5 0 0 g/ 
mo l"C> VNtt3 4 0 c m 3 /gTf LTMi /M. 
12 2. 2T*£. -f yyfiWfA^*7*3y+* 
<V^-AlMe 2 iS^tfA IMea tf>rg£ 

mo t % <D< V^^;^(4^cktf 9 1 mo I % (0*^1- 

[0 14 7] HMW 2 1 

(hJH>tTMe 2 A i H t(C 
£oTSifii*n*) ^ttffit^. gltfi2 2. 9kg 

(PP) /g (>^air» x^-c^O. Mt «46 
9 . 5 0 0 g /m o ! V N tt*3 3 9 cm 3 / g 
LTMi /M.tt2. OtftS, 

[0148] mmm2 2 

u -euT. 35r#«ft^#f^»^nT^o-eLT i o o 

- 1 2 Ot^Miei^WUTi^ 8 0 dm 3 0>#VU 
^2 b a r CD^at:i^><7>jg£A^3cttJf»m>CJ:oX, 7 

mnmrz. 

[0 14 9] 5 hJ^^yPei/>03JA» 

6 4 cm 3 <d * r J\,T )i> ^)\<^>}gm 

(= 1 0 Ommo 1 OA I ^ffi^~r^. fiBLAMrFfe-C 
8W5£L£:#^* 9 9 0 g/mo 1 > &mtNL>*:l,T& 

[0 15 0] **^El««t^C^l:J:oT, KfSS 

oD»#snna>*3r&*r«o. 3% eaustu, ^^x^a 

10151] 24. 3 mgOD r a c - i> * ^JV^VJl 

F (0. 0 5mmo I ) 3 2ml O*?^ 
r;^/ *tr>CD h;PX>S» (5 Ommo I CO A 1 (C 

[0 1 5.2] S0^5J-T^C<i:l:^oT3 0T;<Z)a 
L-eLT, 2barCDCOi CDSsfcHC £0 

u:^oT«aBa*^e»«r^- tfita^sot/2o 

0barT2 4«fSl«»t^. 10. 5kg^U7- 
fb*Li)m*>t\Z>* Cniil 8. Okg (PP) /g (* 



(14) t*0H¥4- 2 6 8 3 O7 

[0153] VN=256cm 3 /g, M. =340. 
5 0 0 g/mo 1 , Mt /M. =2. 2. 11 = 97. 3 
S . M F I (230/5) = 5. 5g /10», m. 
p. =15 sx:. 

[0154] m&m 2 3 

^J6*|2 2£f*9 iSTA*. 0. 6%OHj £2l«:^?ai-C 
itJ&U 20. 6mg (0. 0 4 3mol) <D*?aiz 
>£r«/8L^LTm^iSSte5 OIC^C**. 
[0 15 5] 19. 2 k gCD#'J-7— 
i0 ;n«3 8, 8kg (PP) /g (*?aiz>) x9%<n 

[0156] VN=149cm J / g . Mi =187. 
5 0 0 g/mo I , Mi /M. =2. 3 v II = 97. 0 

MFI (230/5) = 82g/10 5K m. p. 
= 1 5 Ot. 

[0157] nmm 2 4 

<DM*te31. Omg (0. 0 6 5mol) T^Ofl 
TttftKtlfltt 4U*fr B !T l ifc<5. 
20 [0 15 8] 8. 0 k g (D#'J7' d 
*if*6 4. 5kg (PP) /g (>^air» xS$cd* 

(0159) VN=175cm 3 /g. Mt =229. 
0 0 0 g/mo 1 . Mt /M. =2. 2,11 = 97. 1 
£ . MFI (230/5) = 35g/10 5i\m. p. 
= 15 Or. 

[0160] mmw2 5 

IgJgW 1 ^IftOig-r^. 4. Img (0. 0 0 8mmo 
1) Wrac-7x^ i*=?-M ->U'U (2-*^JV 
30 - 1 - -f >t-M i -isfrZi-OL.-isWj't KSr 

[0 16 1] 1. 1 0kg(7)#UyD^l/>^S^n 
CniJ2 6 9 kg (P P) /g (^c^Oir» x«p 

[0162] VN=2 0 2 cm 3 /g. Mt =230. 
OOOg/mol, M# /M« =2. 3, II=97K, 
MFI (2 3 0/5) = 3 6g/10», m. p. =1 
4 7TT. 

[0163] m&m2 6 

40 mmm2 5£r l l . Omg CO. 0 2mmo 1 ) <F>** 
nir>£ffi^T»9i6-r7^ !Siaaii5 0tT»i. 
[0164] 1. 05kg(D#U7'D^l/>^Se > n 
5.^^Dt>gtttt9 5. 5kg (PP) /g (** 
air » x^r*5, 

[0165] VN=347cm 3 / g . Mt =444. 
0 0 0 g/mo I , Mt /M. =2. 5, MFI (23 
0/5) =5. 2g/10^ m. p. =149t:, 

[0 16 6] amw 2 1 

25*22. 5mg (0. 0 4mmo 1 ) <DX* 
50 o-t>£ffiV>T*t9jgTa*> n&iZX\*3 O^CTft^. 
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[0167] 0. 5 7 k g(^#'jyDfcfl/>^»6tl, 
&->T**n±i>i£mZ2 5. 3kg (PP) /g (* 
*air» xn$T£>£. 

[0 168] VN = 4 9 4 cm J X g . Mt ==666. 
0 0 0 gXmo I , Mi XM. =2. 5. MF I (2 3 
0X5) =1. 3gXl6*i\ m. p. =i5 2t. 

[oi6 9] mmm2 8 

1 £l*9ig-ra*. 5. 2mg CO. 0 0 9mmo 
!) <7)r a c - v7xn;VyiJ^ ( 2 ;< 1 --Y 

[0170] i, i4kgo#uyoei/>^^n 

Vt-?X a-fe>Stt«2 19kg (PP) /g 
(**oir» xKJTifc-S. 

[017 1] VN=2 9 8 cm J Xg. M. =3 6 7, 
0 0 0 g Xm o i . Mt /Mo = 2 . 2, MFI (23 
0X5) =7. lg XI 0#. 

C0 17 2] ^«W2 9 
iffifl2 8 £ 1 2. 6mg (0. 0 2mmo ! ) <D*S 

[0 17 3] 0. 4 4 k g<Z)#'J tf W 
^T^^Dt>SttH34. 9kg (PP) /g 

[0174] VN=646cm 3 /g t M. =845, 
0 0 0 g/mo I . Mt /M, =2. 4. MFI (2 3 
0X5) =0. lg XI 04K m. p. =15 5 r. 

[oi7 5] 3 0 

nfami 17. 4mg (0. 0 3 8mm 

o 1 ) <D r a c - >^^x^l/> (2 1 -< 

[0176] 2. 89kg0#uynt:L/>^^n 
i£^T. >^nt>Stt«l 6 5. 9kg (PP) 

Xg (>^n-t» x*rr*-5. 

[0177] VN=138cm J Xg, Mt =129, 
0 0 0 g Xm o K Mi /M» = 2 . 2 * m. p . = 1 

5 on. 

[0 17 8] 3S3SW3 1 
*S6W3 0*15. 6mg (0. 03 4mmo ! ) CO* 

[0 17 9] 2. 8 6 k g(7)#'J 7d fcf U >^S6tl 
3. SE-dT, *^air>ffitt*i9 l. 7kg (PP) X 
g (**a-fc» xf^fc*. 

[0180] VN = 244 cm 3 Xg. Mt =2 4 3, 
5 0 0 g Xm o I . Mt XM. = 2 . 1 , m. p. = 1 

5 sr, 

[0 18 1] HMgj 3 2 

30i50. 8mg (0. 110 mm o 1 ) CO ;* 



(l5 > »H¥4-2 6 8 3 0 7 

£>. 

[0 18 2] 1. 7 8kg^'jynei/>^etl, 
a£oT*^air>fgttte i 7. 5kg(pp)Xg (* 
x&3-c<fe£„ 

[0183] VN=4 0 9 cm J Xg, Mt =402. 
0 0 0 g Xm o L M» XM. = 2 . 2, MFI (23 
0X5) =3. 5g/10^ rn. p. =160t. 

[oi8 4] nmm 3 3 

*«Wl*»01g-r^ 9. 6mg (0. 0 2mmo 
10 i) ac-y^^y»j;P ( 2 - ;* 1 - < > 

[0185] 1. 68kgW*'jyot;i/>^6n 
>5. cntil 75. 0kg (PP) /g (*^o-fe» 
x**cO;**n-fc>etelcffl^T*. 

[0186] VN=143cm* Xg. M. =132. 
OOOgXmo I, Mt XM. =2. 3. m. p. =1 
4 

[0 18 7] §gW3 4 

20 mmm 3 3 ^itoig-r^. 10. 4mg (0. 021m 

mo I ) <D*? n±i>$:mi<* J £L>'Z&&&&\Z5 O^T 

3b 

(0 18 8] 1. 00kg<D^»J7'Dt:i/>^i^n 

£>. 9 6 . 2 kg (PP) Xg (*^u-tr» x 

[0189] VN=3 0 3 cm J Xg, M. =4 49. 
5 0 0 g Xm o K Mt XM. = 2 . 2 . m. p . = 1 

4 st:. 

[0 19 0] mi&m3 5 

.30 ^86^3 3 £2 4. 5mg (0. 0 4 9mmo I ) CO* 

^o-tr>«r^c^T3 orcom^iasTitoig-ro 

[019 1] 0. 4 9 k gCDtf'J ^atru >a<*#£n 
Cn«l 9. 6kg (PP) /g (/^Dt» X 

f$ <a * * o -fc > g I ffl y§ -r * . 

[0192] VN=44 2cm 1 Xg. Mt =5 64. 
0 0 0 gXmo 1 , Mt XM. =2. 2 , m. p. = 1 

5 012. 

[0 19 3] jgW3 6 

40 *VT2. 4dm 1 (^m«S8:S. T. P. ) CD** 
*3<£t/12dm» cOf&tft^D fcf U>$#Xt5. 

[0 19 4] X'rZ. h;Ux>icS® L/z 3 5 cm* CO.* 
5 i ^7 r ^^y*it>««t (5 2mmo I <7>A 1 Kffi^-T 

a. W5f-urfT-ar P = i 7) 

[0 19 5] dn<hR^Jr. 8. 5mg (0. 0 2mm 
o I ) CO r a c ->? *7-)UZs*JJU (2 — ^^P- 1 --f 

>JC>^^7 r ;^^y ><£:S*L./i:l 3. 5 c m 3 CO 
®f* (2 Ommo 1 (OA I) ld*g» L-e IT 5 #fSJ»» 
50 T*C£iC<fcoT^fiS?£ttft:ir<5o 
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- 2 6 8 3 0 7 



29 

[0 19 6] ^-CC<75®«&K0SlCO»A'r** 

*s og <Dx.^^><DmmmmtmT\zs sr-eipsrsi^ 

[0 19 7] **u±:>fgYti\Zl 3 4kg (C 2 
-3#'J?-) /g (^5^air» xp#-?&£« 
[0 1 9 8] :5)J#'j7-^Xfl/>$««4. 3 

$ 

[0199] VN = 289cm 3 /g, Mt =402. 
0 0 0 g/mo 1 , M» /Mo =2. 0, MF I (2 3 
0X5) =7. Og /I 

[0 2 0 0] X^U>te. »SiL^*<4i:bT^M«C 

jaAti^nrc^ ( 1j c-nmr» ^f^q-v c 

2 <1. 2) . 

[0 2 0 1] jfeKM 3 7 
S6* U£ 1 5 0dm 3 5«?»*H36W 2 2 ICI2* L£:« 

[0 2 0 2] S^te*SJC9&»Tkt5 OtT 1 O^ISIIS 

[o 2 o 3] :*0>aRf-e* i k dco^u>^mvjizm 

[0 2 0 4] 2 1. 5kg0^07^-3#'J7-^ 



J0 



[0205] VN=3 2 6 cm 1 / g * Mi =407, 
0 0 0 g /m o 1 , M. /M. = 3 . 1 . MF 1 (23 
0/5) =4. 9g /\ 0#„ 

[0 2 0 6] C<»7o*yt7 ntft) V — 12. 5% <7>X 

[0 2 0 7] »»|{CTzr^»J^-4i^x^U>/ynfcr 
l/>-^AOSfi^2 45; T&^Ci^bfc. ceo 

(DIN 5 3. 4 5 6, ^UX^lfty- K 
10 1 4 0t:-C3«fraiRaia. 13 2N) :6 0Nmm- J , 
V)r>X2m&&& (ai. . DIN5 3, 4 5 3 JCSEo 

9. 6m J mm' 2 , - 4 0 e CT2 0. 1 m J mm" 2 ,, 
[0 2 0 8] Cl<D^^cttf«S#^:««/*»aiflE-ffi« 

*tf/twt— > ^ff^-r^a. c<^a»*«i^se&^^ 

[0 2 0 9] CCOB«M*^*CffioTV^i&^«J^TcOia 
Ph=7iz;k THF^rh7tHD77 



(72)S*?T# OT)V9— • v'J./tU^ 

7/vytx;i/- xh7-t, 63 



(72)i£S!# jt;py>- d-j^> 

— - — tf>, 10 

(72)f£91* y#)V*)\,<> K-U 

A7T^/W^^'Xh7-t. 15 
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